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5、 在液固界面下研究了三种卤素端基取代的聚苯乙炔衍生物 (OPE) 分子






















Organic molecules have been widely used in various functional devices benefited 
from their large amount of species, low cost and potential to fabricate flexible device. 
The construction of organic micro/nano pattern is an effective way to enforce the 
functional application of the material. Conventional techniques like photo lithography 
would make damage to the structure of the material, which is not suitable to manipulate 
organic molecules. To solve the problem, lots of new techniques such as shadow 
masking, scanning probe lithography, soft lithography and printing were invented by 
scientists. These techniques can satisfy the requirements of device fabrication in some 
conditions. However, the aspiration of effective methods to deal with organic material 
for new functional device is still strong. In this dissertation, we have developed several 
new patterning methods for organic molecules based on the foundation of molecule 
assembly. At the same time, the self-assemblies of two type of organic molecules are 
also studied by scanning tunneling microscope (STM), which aimed to understand the 
intrinsic problems of molecule assembly and patterning through analyzing the 
molecule-molecule interaction and molecule-substrate interaction on the surface. The 
main contents and conclusions are shown as follow: 
1. A new strategy to fabricate three-dimensional hetero pattern of organic 
molecules on solid surface has been developed based on template-directed 
growth technique. When the temperature of substrate was controlled higher 
than the melting point of the DtCDQA molecules, these molecules aggregated 
large amount at big Au dots, while they form small size aggregations at small 
Au dot positions on the Au dots pre-patterned SiO2 surface. The pattern 
structures can be adjusted by controlling the dot sizes or deposition amount of 
DtCDQA molecules. In addition, the morphology of the hetero pattern can be 
in-situ adjusted by annealing. 
2. A gold gridding pattern fabricated by Electron Beam lithography is used as 















controlling the aggregation position on isotropic SiO2 surface. The grid size, 
deposition rate and substrate temperature are the key parameters in determining 
the morphology of organic molecule pattern. 
3. A self-driven microfluidic method to pattern functional organic molecules by 
using the molecule as fluid has been built up. The self-driven flowing resulted 
from the diffusion of the molecules on the template surface. The transport 
efficiency can be enhanced by enlarging the channel size or raising the substrate 
temperature. 
4. Self-assemblies of a series of oxcarbonic acid molecules on reconstructed 
Au(111) surface were studied by the STM technique. Squaric acid has built two 
kinds of self-assembled monolayers (SAMs) on the substrate (flat-on or 
perpendicular forms, respectively). Croconic acid failed to make ordered SAMs 
structure on Au(111) surface because of the mismatch symmetry between the 
molecule structure and the surface. Rhodizonic acid has constructed a (3×3) 
well matched flat-on physisorption structure on Au(111) surface. The results 
suggest that the structure symmetry and the molecule-substrate interaction 
would highly affect molecular assembly behavior. 
5. Three halide-end-capped Oligo-Phenylene-Ethynylene derivative molecules’ 
(Di-X-OPE, X=Cl, Br, I) SAMs has been prepared at octylbenzene/HOPG 
interface and detected by the STM. Di-Cl-OPE and Di-Br-OPE molecules 
exhibit the same arrangement mode, in which all the molecules paralleled with 
each other while the Di-I-OPE molecules laid perpendicular each other. The 
difference of the molecular arrangements are attributed to the competition 
between the X···H and I···π-orbital interactions. Compared with their crystal 
structures, the unit cell parameters of the assembly structure on surface are 
slightly adjusted by adsorbate-substrate interaction. 
 
 







































































1.2.1 掩模技术 (Shadow Masking) 
掩模技术是一种常用的图案化技术，主要用于有机小分子和金属电极的图案
化处理[20]。该技术利用高真空环境下沉积有机分子的方法将掩模板上的图案直接
转移到基底上，其原理示意图如图 1-1 a 所示。具体操作过程为：先使用光刻等
技术制备一个掩模板，然后将掩模板以一定高度和角度固定在基底上方，再沉积
有机半导体分子到基底上，从而实现图案从掩模板到基底上的转移[21]。为了使操
作方式更加灵活，可以将掩模板设计为图 1-1 b 中示意的可移动式：模板在 X、
Y、Z 三个方向上都可以自由移动，X 和 Y 方向的移动可以实现在同一基底上制
备出不同材料的图案，而 Z 方向的移动则可以控制图案的分辨率，模板在三维方
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